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INTRODUCTION

iectricity bills, oil bills, 9as bills—all
homeowners pay for one or more of
these utilities, and wish they paid less.

. Perhaps because we grew up when

energy prices were low, most of us don't
really know how to control our utility bills,
We resign ourselves to high bills because
we think that is the price we have to pay
for a comfortable home. We nag our
children to turn off the lights and appli-
ances, but put off insulatirig the attic.

Why Should You Insulate?

Why is it foolish to postpaine an in-
sulating project? Because lighting and ap-
pliances account for a very small
proportion of the energy used in most
residences. On the other hand, 50% to
70% of the energy used in the average
American home is for heating and cool-
Ing (*‘space conditioning’’). Another 20%
goes for heating water. Everything else
combined accounts for just 10% to 30%
of your utility bills. It doesn't make sense
to leave lights and appliances on when
they are not needed, but if you want to
substantially reduce energy costs, de-
creasing the amount of energy needed for
heating and cooling is a good place to
start.

Unless your home was constrt cted
with special attention to energy conser-
vation, adding insulaticn could probably
reduce your utility bills. Most of the exist-
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ing housing stock in the United States 1s
not insulated to the optimal (best) recom-
mended levels Older homes are more
Ikety to have the obvious drafts that mean
sky-high heating and air-conditioning bills,
but even If you own a new home, adding
insulation may save enough money In
reduced utilty bills to pay for itself within
a few years. and then continue to save
you money for as long as you own the
home

The Cruciat Role of Thermal insulation

Arr leakage, moisture infiltrabon and
inadequate nsulation are the leading
causes of energy waste 1n most homes
built before the 1973 Arab oIl embargo.
and in many built since then

' sulation not only saves money and

helps to reduce the rate of depletion of ‘

our nation’s imited energy resources, it
¢an make your home more comfortable
Insulation helps maintain a uniform
temperature throughout the house Walls,
ceiings and floors will be warmer in the
winter and ccoler in the summer Fewer
drafts mean .he house will remain ccm-
fortable at lower thermostat settings In-
sulation also acts as a sound absorber,
keeping noise levels down.

It 1s possible to add insulation to
almost any house Whenever structural
framing 1s accessible — for instance, in
unfinished attics or under the floor over
an unheated space — installation canbe
a do-t-yourself project Or you may prefer
to hire a qualified contractor In either
case, itis important to choose and install
the insulation correctly

The amount of energyv you conserve
will depend on several factors your loca!

chimate, the size, shape. and construction

of your house the lving hamts of your
family, the type of heating and cooling
system, and the fuel you use Onrce the

installation cost 1s offset. energy con- -
served 1s money saved — and the sav-
Ings will Increase as electrncal power and

fuel onces increzse

Some states offer a tax credit for !
money spent on measures to reduce
home energy use, inciuding added insula-

tion. weatherstrioping, and caulking
Local utility compantes often provide
technical advice and some offer rebates
or financing assistance State energy of-
fices are another valuable resource for in-
formation An energy audit of your house
will identify the amount of insulation you

have and need, and will likely recommend .

other improvements such as installing
storm windows over existing single and
douple-pane windows

Thermal Insulation in Your Home

If you are buying or building a new
house. you car. make sure that recom-
mended eneigy-saving features are In-
ciuded Tne Federal Trade Commussion
(FTC) home insulation rule, which went
into effect in 1980, requires the selier of
a new home to provide information on the
type. thickness. and R-vaiue of the insu-
lation that will be installed in each part of
the house In every sales contract insula-
tion contractors are required to give thetr
customers sirnar information.

To keep imtial seling prices com-
petitive, many home builders offer stand-
ard (not »ptimal) levels of insulation,
although additional insulation would be a
good investment for the buyer Home
builders, who design and construct their

houses in accordance with guidelnes

published by the National Association of
Home Bulders (NAHB), insulate to

* [nsulate your attic to the recommended
level, inciuding the attic door. or hatch
cover

¢ Provide the recommended ievel of In-
sulation under floors above unheated

. spaces, and around wails in the base-

ment, crawl spaces, and foundation, and
on the edges of slabs-on-grade

¢ Consider exceeding the recommenaed

. levels of insulation for exterior walls of ex-

recommended levels or provide other
energy conservation features that vield

equivalent results

Figure 1 shows which busiding
spaces should be insulated Discuss the
house plans with your builder, and make
sure each of these spaces 1s insulated to
the R-values recommended for your In-
sulation Zone Tables 2, 3, and 4 give the
information required to aetermie recom-
mended R-values

Best results are obtained when the
recommended levels of thermal insulation
are installed dunng imitial construction
rather than added later The exception 1s
in extreme chmates. where super-energy-

efficient designs can make economic
sense Higher-than ysual leveis of insula-

tion are instalied to ...hieve a practical
minimum of heating and cooi'ng energy
use and cost Because the super-energy-
efficient houses are seaied so tightly, con-
trolled mechanical ventiation w:th heat
recovery features are necessary These
super-energy-efficient homes aiso often
include window systems designed to con-
trol heat flow and to maximize solar
benefits. well-sealed vestibules and
doors, energy-efficient water heaters.
refrigerators, ana other apphances

insufation Priorities
It is most important to.

1sting houses. particularly when remodet-
Ing or re-siding your house, or for new
houses

HOW DOES INSULATION
WORK FOR YOU?

eat flows naturally fiom a warmer

to a cooler space In the winter,
this heat flow, or heat transfer, moves
from all heated hving spaces to adjacent
unheated attics, garages, and basements,
or the outdoors; or through interior ceil-
Ings, walls, and floors — wherever there
is a difference in temperature In the cool-
ing season, the heat flow 1s often In the
opposite direction, especially in an-
conditioned buidings During every
season of the year heat 1s flowing through
the bullding envelope — (the roof, walls,
and earth contact) — to or from the out-
docrs To maintain comfort, the heat lost
must be replaced by your heating system
and the heat gained must be removed by
your arr conditioner insulation of cerlings,
walls, and floors decreases this heat
transfer by providing an effective
resistance to the flow of heat
The effectiveness of insulation is meas-
ured In terms of thermal resistance,
called R-value, whicn indicate. the
resistance to heat flow The higher the R-
value. the greater the msulating power
The actual R-value of thermal insulation
depends on the type of matenal. its thick-
ness and density In calculating the R-
value of an instal'lation, the R-values of the
individual layers are added Installing
mor& insuiation 1 your home increases
resistance to heat flow
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Figure 1. Examples of Where to Insulate

1 12 untimished attic spaces, insulate between the floor joists to seal oft lning spaces beiow * ¢ Wel nLuled IS Claw! 5PACES StOIaGe 3reds and gther closed
Cavites shoy'c be well ventitated to prevent ;
2 In finshed attic rooms with or without dormers, insulate uid un
2A between the studs of “*knee’’ walls,

** Siah 01 grade 1s almost always tsulated 10 accordance with
2B between the studs and rafters of extertor walls, Buiding Coces when the house 15 CORSHrUStes

2C ceilings with cold spaces above

3 Al exterior walls, including
3A walls between Iiving spaces and unheated garages or storage areas,
38 foundation walls above ground level,
3C loundation walls in heated basements (In certain extremely coid chimates of ncthern Maine,
Minnesota, and Alaska, spectalists should be consulted for foundation wall inzulation )

4 Floors above cold spaces, such as vented crawl spaces and unheated garages Also insu'ate
4A any portion of the floor in a room that is cantilevered beyond the exterios sall below,
48 slab floors built directly on the ground **
4C foundation wal's of crawl spaces and perimeter plates

5. Add storm windows as recommended
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" DOES YOUR HOME NEED
MORE INSULATION?

0 begin to answer this auestion, you

must first find out how much insuta-
tion you already have (An tnsulation
check is a routine part of an energy audit
Youmay wish to have a compiete energy
audit made by a qualified auditor. For In-
formation about home energy audits, call
your local utility comparny.)

The next step is to determine how
much more would be cost-effective.
Because most older homes were bult
when energy was abundant and cheap,
you may find that your house has httie or
no insulation, or that the amount of insuia-
tion is not adequate by today’s standards.
Lonk at Figure 1, which shows the places
In a typical house where insulation should
be installed These are the areas you
should check first

First, check the attic, then check
walls and floors next to unheated spaces
ke a garage or basement In an attic
where the structural frame elements (the
celling joists) are exposed, simply meas-
ure the depth or thickness of the insula-
tion. Then identify the type of insulation
(see "Typesof Insulation - Basic Forms"’
in Table 1).

Mineral fiber loose-fill insutation 1s
produced from either molten glass or
stag. Fiberglass insulation 1s usually very
light, and colored yellow, pink, o1 white
Rockwool locse-fill 1s usually heavier than
fiberglass, and 1s most commonly grey
with black specks (shot). Some rock woo!
products, however, are near-white, with
a very small amount of shot. Loose-fill
cellulosic insulation 1s commonly manu-
factured from waste newspaper, card-
board, or other forms of waste paper. The
cellulosic insulations have added chem-
ical fire retardants, and are in the form
of small flat pieces rather than fibers.
Ver:iculite- and perhite-loose-filt insula-
tions are produced by expandin; mica-
ceous or siliceous minerals by grading
and heating. The resulting granutes are
non-combustible and are poured-in-place

It is more difficult to inspect finished
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exterior waills One method Is to use an
electrical outlet on the wall, but first be
sure to turn off the power to the outlet
Then remove the coverplate and shine a
flashiight into the opening to see how
much, if any, insulation i1s in the watt An
alternative 1s to 1emove and then replace
a small section of tne exterior sheathing

Inspect and measure the thickness
of any insulation i» unfinished basement
ceilings and walls, or above crawl spaces
Then compare your findings with recom-
mended levels of insulation by following
the steps described next

DETERMINING THE
R-VALUE YOU NEED

he amount of insulation you need
depends on the chimate, type of
heating (gas, oll, electricity) you use, and
the sectiun of the house that you plan to
insuiate The attic needs to be insulated
to the highest R-value because of its
cntical location in the upward heat flow
pattern
Tablcs 1 and 2 will help you to iden-
tify the type of insutation and its R-value
as presently installed Determine the kind
of insulatior you have from Table 1, and
circle it on Tabie 2 Then, reading down
the cirzied column, find your thickness
and circle it The R-vatue of your insula-
tion ts shown in the left colump
The next siep I1s to compare the R-
value of your insulation with the recom-
mended total R-value for your house and

your type of space heating, as given in '

Table 4 Do this for each part of the house
that you plan to insulate, because the in-
stalled R-values may not be the same

Find the fi;_i three numbers in your
zip code In Taole 3 to deterimine your in-
sulation zone number Than, using Table
4, locate your insulation zone number In
the teft column Reading across thisfine,
find the recommended R-vaiues for the
various parts of your house, and for the
type of space heating in your home Hav-
ing determined these recommended R-
values, subtract the R-value of the insula-
tion already in your home. The result will
be the R-value you shouid add

By checking Tabie 2 again, you can
convert this R-value !0 the inches of
thickness required for the type of insula-

tion you have decided to use When buy-
Ing insulaton, always go to the next
standard size For exampile, if you need
to add 5 inches, the standard size to add
1S 6 Inches

For example, Tabie 3 shows that a
homaowner in a zip code area beginning
with 522 lives n insulation zone 7 If gas
1S used for space heating, then the recom-
mended R-value for attic floor insulation
1s R-38. lf the existing attic floor insula-
tion has an R-11 insulation value, then an
additional R-27 would be needed to bring
the attic floor insulation up to the level
recommended for that clma.e The
homeowner then would check Table 2 to
findseveral choices Table 2 does not in-
clude R-27, but does include R-30, which
would become the recommended R-value
addition. For example, one could add &
9 to 9 1/12 inch thick batt or blanket of
mineral fiber, or 11 t0 14 inches of loose-
fill fiberglass, or 10 1/2 inches of loose-
ful cellulosic fiber

Tabie 4 provides recommenced total
R-values for existing houses The recom-
mendations are based on an analysis of
cost-effectiveness, using average local
energy prces, insulation costs, equip-
ment efficiencies, chmate factors, and
energy savings for both the heating and
cooling seasons The recommendations
are based on the assumption that no
structural modifications are t eededto ac-
commodate the added insulation

For ceillings and floors, it 1s not
usually cost-etfective to upgrade insula-
tion by only one level, such as from R-11
to R-19, uniess you do 1t yourself and
thereis no labor charge If sice walls and
floors have space to accommodate more
insulation than recommended, 1t may be
cost-effective to do so. especially In
colder climates.

Making Your Decision

The amount of money you are will-
Ing to invest in insulation will of course
depend on your personal finances But
remember that the initial investment will




Table 1: Types of Insulation — Basic Forms

Form Method of Instailation Where Applicable Adventages Materiats
!
. Blankets Fitted between wood-  All unfimshed walls, Do-it-yourself Rock woo
|  or Batts frame studs, joists floors ang celings Glass Fiber
! and beams Suited for standard stud and
joist spacing, which ss
! relatively free from obstructions
f Blankets: Little waste beciuse
: it’s handcut
; Batts: More waste, but easier
{ to handie than large rolls
|
|
!
i Loase-Fill Poured between athc Unfinished floors and Do-it-yourself Rock wool
" (poured in) joists hard-to-reach places Glass fiber
K Easy to use for irreguiarly Cellulose Fiber
i Ieregularly shaped shaped areas and around Vermiculite
: areas anc asound obstructions Periite
; obstructians
' Blown In Blown mto place or Anywhere that frame s The oniy insuation that can Rock wooi
spray aponed by covered on both sides, be used i fimshed areas Glass fiber
special equipme .t such as s1de wails Cellulose fiber
Urethanes

Unfiished attic floors
and hard 16 reach places

Easy to use for srregularly
shaped areas and around
obstructions

Rigid Insulation

Must be covered with
1/2-inch gypsum board
or other finishing
mater:al for fire safety

Basement masonry
walls

Exterior walls under
construction

£xterior walis when
adding siding

High insulating value for
refatively little thickness

Polystyrene boarn
Polyurethane board
Isocyanurate board

Reflective
insulation

O
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Fitted between
wood-frame stude
joists, and beams

Al unfinished walls,
floors, and ceilings

Do-it-yourself

Suitable for standard stud
and joist spating, free from
obstructions

Littie waste by hand culting

R-value depends un number of
folls, air spaces, and positioning

Atuminum foil
Foil-faced paper
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pay for itself in reduced energy consump-
tion, particularly where the amount al-
ready installed is substantially less than
recommended. As fuel and electrical
power costs rise, it makes even more
sense 1o invest in insulation.

BEFORE YOU INSULATE

You Must Control Air Leakage

An indoor-outdoor exchange of about half
of the house air volume every hour I1s
needed to maintain an acceptable indoor
air quality without controlled mechanical
ventilation. Air exchange rates for
pre-1973 houses are often more than this
Higher exchange rates can dramatically
increase the amount of energy used for
heating and cooling Most homeowners
are aware that air leaks into their houses
through what seem to be small openings
around dvors and window frames,

through gaps around electrical outlets
and switchboxes, recessed fixtures, pull-
duwv.n stairs, furred or false ceilings, and
thicugh fireplaces and chimneys Heat
transferred by this air leakage can be
stopped by closing these openings, but
will not likely reduce the air exchange
below the recommended rate.

The spaces be.neen the framing
and the rough openings for doors and win-
dows shculd be filled Caulking ang
weatherstripping are effective ways to
reduce air leakage. To determine if your
home needs caulking, putty, or weather-
stripping, check to see

¢ |f the joints where each window frame
meets the wall on the autside of the house
are completely cautked,

¢ |f the putty around the individual win-
dow panes is solid and unbroken,

* 1! the weatherstripping around doors
and windows 1s damaged or missing,

¢ |i there are gaps around the ground sill

Table 2 'ﬂliclmoss ln lnehes for Insulauons To Obtain R-Values'

- {lnclns)

Lommmm‘ m

4 51/4 jau; 334  3-41R
*7‘-~ 8 3/4; 6 1/4 6 112 51/2-73/4
11-14 9314 1012  B12-121/4
417 1214 - 13 10112 - 15112

16 17 13 3/4 - 20

Mmya comult manmctum rocommondaﬁons
'bf appllcnﬁona. #ince specific. R-vnluas depend
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denaity.and aging.
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Knowledgeable homeowr.ars or carpen-
ters can easily accomplish these repairs.

There are seve:al steps to take
before you . uver your attic floor with in-
sulation. Many attics have warm air teak-
ing into the cooler attic space in winter
irom the living spaces below If these
leakage paths are not blocked, the sav-
ings expected from adding floor insulation
will be reduced substantially, due to air
flow through the insuiation

The following openings must be
sealed before insulating

¢ Around the chimney pack gaps around
an insulated chimney with unfaced rock
wool or fiber-glass insulation. Do not in-
sulate bare hot exhaust pipes DO NOT
USE ANY COMBUSTIBLE PRODUCTS
OR CELLULOSIC INSULATION HERE

¢ Around the attic trap door or entry
door weatherstrnip the edges.

* Areas above staircase ceilings and
dropped ceilings staple a plastic sheet
over the opening and tape 1t tightly around
edges.

* Arou )d pipes and ducts penetrating
wall or attic floor pack insulation into the
gap

* Top openings of interior wall cavities:
staple a plastic sheet over the opening
and tape 1t tightly around edges

You Must Control Moisture

Moisture control is @ major concern
associated with instalting thermal insula-
tion The warm air inside your house con-
tains water vapor. If this vapor passes into
the insulation and condenses It can cause
significant loss of insulating value 1f mois-
ture becomes deposited in the building
structure, it can cause mold growth, peel-
Ing paint, and eventual rotting of struc-
tural wood. To guard against moisture
problems, use vapor retarders, provide
adequate ventilation for the house, and
ensure that there 1s a path for air move-
ment to the outside from the walt cavity

Vapor retarders are special mate-
rials including treated papers, plastic
sheets, and metallic foils that reduce the
passage of water vapor and prevent In-
sulation and structural wood from becom-
ing damp, and metals from corroding
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Table 4. Recommended Total R-Values for Existing Houses in Eight Insulation Zones?
Caitings Askrw Floors Over Unheaied Extenor Walis®
Compenent Ventdated Ancs Crawispaces, Bassments (Wood Frars) Crawispace Walis®
tnsulation Gt Gas £t On, Gas, tlectie [UIRY Elecire 04 Gas Electre
20ne Heat Purp Resistence Heat Pump Resstance Heal s mp Resistance Heat Pump Resistance
, 1 19 30 0 0 0 i i1 11
! 2 30 30 0 0 1 k 19 19
3 30 38 ¢ 19 1 1 19 19
4 30 38 9 19 11 | 19 19
5 5 38 38 19 19 " 11 19 19
i 6 38 3 19 19 11 1 19 19
7 38 49 13 19 " 1 19 19
8 45 49 19 19 | i1 19 19
| -
! a  Tnese recammendations a-¢ based on the assump'an thai no structural modii 2uons are neeced 1o dccommodate 'he added msut3tion
|
i b Rovalug of full wail insilation, which 1s 3 12 inches thick, will depend cn matenal uced Range s B 11°% R-17 For new const.uction R 19 1 recommended
! for extertor waiis sammmg an R 19 batt .0 a 3 1,2 inch cavity will not velo R-19
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minimum of two feet, and further in cold
climates. If floors are insulated, all ducts
and water iines running below the insula-
tion should be insulated as well. Insula-
tion of band joists to the same levels
recommended for crawl <pace walls is
also recommended. See Table 4, footnote
¢, about pracautions. Covering the bare
earth in the crawl space with sheets of
plastic can sharply reduce the crawl
space moisture level.

WHAT KIND OF INSULATION
SHOULD YOU BUY?

nce you have located the areas in

your house requiring insulation,
and have determined what R-value is
needed, yn: will need to decide what type
to buy. You should consider the several
forms of insulation available, their R-
values, and the thickness needed.
Remember, for a given type and weight
of insulation, the thicker it is, the higher
its R-value.

Basic Forms of Thermal Insulation

BATTS AND BLANKETS are flexible
products made from giass or rck wool
fibers. They are available in rolls or strips
in widths suited to standard spacings of
studs and joists. Blankets are continuous
rolls which can be hand-cut to the desired
length. Batts are pre-cut to 4-foot and
8-foot lengths, but may be trimmed to fit.
Both are available with or without vapor
retarder facings.

LOOSE-FILL insulations include
loose fibers, coarse granules or nodules
supplied in bags or bales. It can be in-
stalled by gloved hand on an open
horizontal surface, or in a cavity, to the
R-value desired. The granular form may
be poured directly from the bag. Loose-
fill insulation is made from rock wool
fibers, fiberglass, cellulosic fiber, ver-
miculite or perlite minerals.
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BLOWN-IN loose-fill insutation in-
cludes loose fibers or fiber peliets that are
blewn into building cavities or attics us-
ing special pneumatic equipment.
Another form includes fibers that are co-
sprayed with an adhesive. This latter in-
stallation cures in a few days, is resistant
to settling and provides effective sealing
of cavities.

PLASTIC FOAM is available as rigid
boards, molded pipe-covering, or foamead-
in-place, cellular materials. The latter
form requires special equipment to meter.
mix, and spray or extrude into place.
lJrea-formaldehyde foam-in-place insula-
tion is not recommended for home insula-
tion because of vapor emission, material
shrinkage and resu:ting patential home
resale problems.

RIGID BOARDS are fibrous mate-
rials, or plastic foams, pressed or ex-
truded into board-like forms. These
provide thermal and acoustical insulation,
strength with low weight, and coverage
with few heat loss paths. Such boards
may be faced with a reflective foll that
reduces heat flow when facing a dead air
space.

REFLECTIVE INSULATIONS are fab-
ricated from aluminum foils with backings
apphed to provide a series of closed air
spaces with highly reflective surfaces. its
insulating value is derived from the num-
ber of heat-refiective surfaces separated
by air spaces. It is more effective in hot
climates than in cooler climates, and is
typically located between roof rafters,
floor joists, or wall studs. The Rvalue
depends on the heat flow direction and
is most effective in reducing downward
heat flow. Single foil radiant barriers
placed in attics reduce heat transfer from
roofs

11
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MAKING YOUR SELECTION

CAN YOU DO IT YOURSE!

|

IF YOU DO IT YOURSELF

he type of insulation you use wili

be determined by the nature of the
spaces In the house that you plan to in
sulate, For example, since you cannot
conveniently “'pour’ insulation into an
overhead space, batts or blankets are
used between the joists of an unfinished
basement ceiling. The most economical
way to fill closed cavities in finished walls
is with blown-in insulation applied with
pneumatic equipment. Table 1 prevides
a concise summary of the approgriate ap-
plications for the various types of thermal
insulation.

1t is important to know that ‘he dif-
ferent forms of insulation can be used
together to advantage. For example, you
canh add batt or blanket insulation over
loose-fill insulation, or vice-versa. How-
ever, matenal of higher density (weight
per unit volume) should not be placed on
top of lower density insulation that is easi-
ly compressed, Doing so will reduce the
thickness of the matenal underneath and
thereby lower its iR-value.

CHECK THE LABEL
BEFORE YOU BUY

o matter what kind of insulation

you buy, check the information on
the product label to make sure the mate-
rial meets either Federal or ASTM (Amer-
ican Society for Testing and Materials)
specifications. A good insulation label
should have a clearly stated R-value, and
information about fire-resistant proper-
ties An informative label should state

o The type of insulation matenal,
¢ The R-value supplied;

e The types of spaces that can be in-
sulated;
¢ The fire specification that it meets,

o Safety precautions in apphcation and
use;

¢ The quantity in the package:

¢ The name and address of the manufac:
turer or Jistributor.

hether or not you install the insu-
lation yourself depends on the
structural design of your house and the
type of materials used inits construction.
Most houses tn the United States are of
wood-frame construction (2"x4" wood
stud exterior walls), covered with various
interior finish materials, such as gypsum
dirywall or other paneling Outside sheath-
ing materials (which may or may not have
a significant R-value) include wood, brick,
metal or plastic siding, and fiber-cement
shingles.

Placing insulation in the attic floor of
wood-frame hcuses 's usually easy, re-
quiring only laying the matenal between
the parallel joists of the frame. Bear in
mind that insulation placed between
joists, rafters, and studs does not retard
heat flow through the exposed wood it-
selr. This flow 1s called thermal bridging
Thermal bridging can be reduced by add-
ing sufficient loose-fill insulation thick-
ness, or cross-installed batts, 1o cover the
wood completely.

Instaliing insulation in the cavity of
exterior walls i1s more difficult. It usually
requires the services of a contractor who
has spectal equipment for blowing fiber
granules or pellels into the cavity through
small holes cut through the sidewall,
which later are closed.

In some houses with low-pitch roofs,
it 1s difficult to gain access to all of the
attic floor, so blowing equipment may be
needed to piace insulation in relatively in-
accessible areas.

It 1s sometimes feasible to install
ngid insutation on the outdoor side of ma-
sonrv sidewalls such as concrete block.
concrete, or stone. When new siding 1S
to be Installed, always consider adding
thermal insulation with high resistance
under 1it. Generally the services of a
quziihied contractor are needed to make
such installations.

Adding therma! insulation to a mo-
bile home is complex and usuaily requires
installaticn by specialists

hese do-it yourself nstructions

cover installation of batts and blan-
kets, loose-fill or poured in materials, .1gd
boards, and reflective insulations Bcfore
beginning the work, read and observe the
fon.~wing precautions

e Wear clothing adequate to protect
against skin contact and irritation A long-
sleeved shirt with collar and cutts button-
ed, gloves, hat, glasses, anf dust mas«
are advisable in all do-it-yourselt insula-
tion projects.

* Do not cover or hand-pack insulation
around bare stove pipes, electrical fix-
tures, motors, or any heat-producing
equipment such as recessed lighting fix-
tures Electrnical fire-safety codes prohibit
the instatlation of thermal insulation within
three inches of a recessed fixture enclo-
sure, wiring compartment, or ballast, o
above the fixtute so that it will trap heat
and orevent free circulation of awr, unless
the fixture is identified by label as suitable
for insulauon to be in direct contact with
the fixture THIS IS FOR FIRE SAFETY.

¢ Do not cover attic eave vents with in-
sulation. Proper ventilation, especially in
attics, must be maintained to avoia over-
heating in summer and motsture build-up
all year long.

Batt and Blanket Insulation

Instailing batts and blankets is fair-
ly easy. On walls, begin at the top and
work down. Place the vapor retarder
toward the livedain side, except in hot,
humid climates. Fit the insulation be-
tween the wood frame studs, cut off the
excess length where necessary, and
secure the insulation by staphng or tact
ing the flanges of the vapor retarder to
the edge of the stud. Avoid stapling to the
side of the stud because that leaves gaps,
enatling water vapor to bypass the
retarder. On unfinished attic floors, work
from the penimeter toward the center. Fit
the insulation between the joists and be
sure to insulate the trap or access door.
Although the area of the door is small, an
uninsulated attic door will reduce energy
savings substantially, because air will
flow through much as water drains quick-
ly through a bathtub drain.
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When a fiberglass blanket 1s used to
insulate the inside of basement walls, it
is necessary to attach wood furring strips
to the walls by nailing or bonding, or to
bulld an interior stud-wall assembly on
which the intetior finish can be attached
after insulation installation. The added
structure should be of sufficient thickness
to allow the insulation R-value to be
achieved.

Batts and biankets must be cut and
fit around such obstructions as cross-
bracing between floor joists, and window
frames in walls. Strips of insulation may
be cut off and stuffed into tight spaces by
hand. Do not hand-pack insulation around
hot spots such asrecessed light fixtures
THIS COULD CAUSE HEAT BUILD-UP
AND A FIRE HAZARD.

When batts or blankets are used
overhead, such as abcve an unheated
craw! space or basement, fit the insula-
tion between the beams or joists and push
it up against the floor overhead as secure-
ly as possible without excessive compac-
tion of the insulation The insula* on can
be held in place, either by tackinc chicken
wire (poultry netting) to the edges of the
joist, or with snap-in wire holders. Don'i
forget to place insulation against the
perimeter that rests on the siil plate (See
Figure 1).

Rigid Board Insulation

When rigid foam insulation boards
are used to insulate the interior of mason-
ry basement walls, they do not require
added vapor retarder treatment. If foil-
faced board i1s used, the foil side 1s placed
toward the room. To install boards, wood
furring strips should be fastened to the
wall first. These strips provide a nailing
base for attaching interior finishes over
the insulation Fire safety codes may re-
quire that a gypsum board finish, at least
1/2-inch thick, be placed over foam
plastiv insulation. One can use recom-
mended adhesives to attach the rngid
board toboth ¢, wall and to the gypsum
board

Loose-Fill Insulation

This insufation can be installed by
blowing it into place with pneumatic
equipment, or simply by pouring it from

bags into the spaces between celling
joists, breaking any lumps and spreading
it evenly When using loose-till insulation
In new construction, install a vapor re-
tarder on the living side (see earlier sec-
* unon moisture control) When loose-fill
i$ used as additional insulation, either
placed over existing loose-fill or over batts
or blankets already installed with vapor
retarder, do not install an additional vapor
retarder,

Loose-fill insulation must be pre-
vented from shifting into vents, eaves, or
from contacting heat-producing equip-
ment (Such as recessed lighting fixtures)
Block off those areas with baffles or re-
tainers to hold the loose-fili insuiation In
place.

Reflective Insulation

Installing reflective insulation 1s
simifar to placing batts and blankets
Some types of reflective insulation come
in flat layers which are then opened up
in accordion-like fashion to form essen-
tial air spaces between reflective sur-
faces Proper installation 1s very
important if the insulation 1s to be effec-
tive Study and follow exactly the instruc-
tions of the manufacturer. Usually,
rceflective insufation materials have
flanges that are to be stapled to joists In
attic or floor, or to wall studs Be careful
not to compress the accordion structures,
becausz this will reduce the necessary air
space and thus lower the thermal resist-
ance Since reflective foil will conduct
electricity, one must avoid making con-
tact with any bare electrical wiring

IF YOU HAVE IT DONE
PROFESSIONALLY

ou should obtain cost estimates from

several contractors for a stated R-
value Make sure you describe the job in
writing in the same terms to each one
Remember that you want good quality
materials and labor. as well as price. Do
not be surprised to find the quoted prices
for a given R-value installation to vary by
more than a factor of two When you talk
to a contractor, talk of R-values Don't
forget that R-values are determined by

matenal type, thickness. and installed
we,Ght per square foot. not by thickness
alone

Bags of insulating matenal used by

" the contractor should be marked with R-
value for the area to be covered Although

these figures may ditfer among manufac-
turers, the area figure will tell you the nignt
number of bags to be used for loose-fill
Similarly, packages of other types of in-
sulation should be identified by s R-
value It1s important that you check that
the proper amount is instalied in your resi-
dence Asking the contractor to attach
vertical rulers to th2 joists , "ior to » ;00se-
fill installation may help assure a proper
installation

OTHER PLACES IN YOUR
HOME FOR ADDED
INSULATION

on't overiook two other areas in

your home where energy can be
saved — your hot water tank and the duct-
work of the heating and air-conditioning
system.

Your hot water tank loses heat to the
surrounding space. Wrapping :nsulation
around the tank reduces this heat loss,
which, in turn, reduces the energy need-
ed to keep thc water at the desired

. temperature For a 40- to 50-gallon hot

water tank, about 10%0 of the yeaily cost
for heating water can be saved ths way

You can buy an insulation kit with do-
it-yourself instructions for your hot water
tank Or you can wrap the tank with in-
sulation The objective is to cover all ex-
posed surfaces of the tank, except for
certain cnitical areas that must be left un-
covered Do not cover the drain, the ther-

i mostat access panel, or the relief valve

on top of the tank of electric water
heaters. On gas water heaters, a crucial
warning must be heeded DC NOT

' COVER AIR INLETS, PIPES, CONTROLS,

RELIEF VALVES. OR THE FLUE AT THE
TOP OF THE HEATER If you are not sure
about the various critical openings on gas
water heaters, use a manufactured kit
with holes pre-cut for these openings. It
is important also that the insulation be af-
fixed to the tank so that it cannot shp
down and cover those openings later A
mistake here could cause a fire or ex-
plosion.
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